Volume 69, Number 5
OBSTETRICAL AND GYNECOLOGICAL SURVEY
Copyright © 2014
by Lippincott Williams & Wilkins

CME REVIEW ARTICLE

CHIEF EDITOR’S NOTE: This article is part of a series of continuing education activities in this Journal through which a total
of 36 AMA PRA Category 1 CreditsTM can be earned in 2014. Instructions for how CME credits can be earned appear on the
last page of the Table of Contents.

Diagnostic and Therapeutic Dilemmas of
Cervical Ectopic Pregnancy
Mohamed Maged Hosni, MD, MSc, MRCOG,* Rasika P. Herath, MRCOG,†
and Mumtaz Rashid, FRCOG‡
*Clinical Lecturer, Department of Obstetrics and Gynecology, Ain Shams University, Cairo, Egypt; †Senior Lecturer,
Department of Obstetrics and Gynecology, Kelaniya University Hospitals, Kelaniya, Sri Lanka; and ‡Consultant, Department
of Obstetrics and Gynecology, James Paget University Hospitals, Great Yarmouth, UK
Importance: Cervical pregnancy is a rare variety of ectopic pregnancy. The etiology is obscure. Its diagnosis may be difficult, and its management has enormously changed during the last 10 years. Unfortunately, the
most effective, fertility-sparing treatment is still unclear until now.
Objectives: The aim of this study was to explore the safety and efficacy of different treatment modalities of
cervical pregnancy.
Evidence Acquisition: A comprehensive systematic review of the literature was performed using the electronic databases MEDLINE and PubMed, using key words cervical, ectopic, and pregnancy, between January
2005 and June 2013. We included all case reports and case series reporting on cervical ectopic pregnancy.
Results: A total of 252 cases of cervical ectopic pregnancy were analyzed. Eighty-eight cases (34.9%) had
medical treatment, 69 cases (27.5%) had surgical treatment, and 95 cases (37.6%) had combined medical
and surgical treatment. Various conservative treatment regimens have been introduced to preserve fertility
in young women, with methotrexate being one of the most widely used and effective drugs.
Conclusions and Relevance: A high index of suspicion, combined with meticulous review of clinical and
radiological findings, is essential to make an accurate diagnosis of cervical pregnancy. The success of conservative treatment depends mainly on early diagnosis. Such cases would be best managed at specialist tertiary referral centers and preferably, where available, Early Pregnancy Assessment Units, whether medical,
surgical, or combined treatment modalities were attempted.
Target Audience: Obstetricians, gynecologists, family physicians
Learning Objectives: After participating in this activity, physicians should be better able to identify the
most likely predisposing factors for cervical ectopic pregnancy, appraise different modalities of treatment,
and apply the selection criteria for conservative management of cervical ectopic pregnancy.

Cervical pregnancy is a rare type of ectopic pregnancy in which the pregnancy implants in the lining
of the endocervical canal. It is the second rarest form
after abdominal pregnancy. Its incidence is 1:16000
to 1:18000 of all pregnancies and 0.1% of all ectopic
pregnancies.1
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Cervical pregnancy was first described by Sir
Everard Home in 1817, who found an early ovum
in the cervical canal during a postmortem examination after the case was misdiagnosed, and the patient
died of severe hemorrhage.
Risks of Cervical Pregnancy
Cervical pregnancy is often associated with significant morbidity and devastating effects on future fertility. This can be due to the deep penetrative effect
of the trophoblast through the cervical walls and into
the uterine blood supply. Historically, 70% of the
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reported cases required hysterectomy for massive
blood loss.2 The maternal mortality is reported to be
0% to 6%.3,4
The diagnosis and management of cervical pregnancy have considerably changed during the last
10 years. In view of the increasing incidence of the
condition and the various therapeutic problems it poses,
we are trying to explore its different methods of diagnosis and scrutinize the efficacy of its various treatment modalities.
Etiology
The causes of cervical pregnancy remain unknown.
The rarity of the condition has prevented any retrospective study with adequate numbers to determine
the potential risk factors. Several studies have shown
a high incidence of prior dilation and curettage
among women with cervical pregnancies,5,6 especially when the curettage damaged the endometrial
lining and prevented implantation of the fertilized
ovum. Endometrial inflammation from the use of an
intrauterine device and pelvic inflammatory disease
could also be a contributing factor.7
Pure mechanical factors such as intrauterine myomas, uterine malformations, and alterations in the
uterine tone have also been proposed. Normally, the
uterine tone is increased in the body and reduced in
the cervix throughout the proliferative phase and vice
versa during the secretory phase. If the conditions of
tone from the first phase persist during the second
phase, this may lead to the ovum being released from
the corporeal cavity of the uterus while it is still capable of nidation.8
Several case reports have also suggested an increased incidence of cervical pregnancies in women
undergoing in vitro fertilization.9,10 However, the
strength of such associations with cervical pregnancy is generally very imprecise (Table 1). On
the other hand, the incidence might have seemed to

TABLE 1
Predisposing Factors of Cervical Ectopic Pregnancy
Previous instrumentation of the
endocervical canal
Anatomic anomalies
(myomas, synechiae)
Previous cesarean delivery
Chromosomal abnormalities
in the embryo
Previous cervical or
uterine surgery

In vitro fertilization
Diethylstilbestrol exposure
Intrauterine device use
Variations in uterine tone
Pelvic inflammatory diseases

be increased owing to the early diagnosis by endovaginal ultrasound examination of cervical pregnancies,
some of which would have aborted spontaneously.
Pathology
Pregnancy implantation in the cervix lacks the protective decidual plate seen in the corpus, which acts
as a blockage to the invading chorionic villi. Cervical
tissue is, therefore, destroyed by the chorionic villi
eroding the surrounding structures, including the
large vessels in the path of expansion. Consequently,
placental implantation in a true cervical pregnancy is
essentially one of placenta accreta lacking the cleavage plane.11 Any cervical pregnancy that progresses
beyond 12 weeks will transgress the internal os and
will be classified as isthmicocervical rather than primary cervical pregnancy. According to Schneider
and Dreizin,12 such pregnancies are more dangerous
than those entirely restricted to the cervix because
trophoblasts are more likely to erode the uterine
blood vessels.
Diagnostic Criteria
Before the advent of ultrasound, the diagnosis of cervical pregnancy was difficult and was often made after
hysterectomy was done for uncontrollable bleeding.
Ultrasonography, especially transvaginal sonography,
and serial serum human chorionic gonadotropin (hCG)
levels estimation permit early and accurate diagnosis
of ectopic pregnancy. If the increase in serum hCG
concentration after 48 hours is less than 63%, the
chance of ectopic pregnancy is considerably high.
Pathologic Criteria
The pathologic criteria for diagnosis of cervical pregnancy were set forth by Rubin13 in 1911 as follows:
(1) Cervical glands must be opposite the placental
attachment.
(2) The placental attachment to the cervix must be
intimate.
(3) The placenta must be situated, in whole or in
part, either below the entrance of the uterine
vessels or below the peritoneal reflection on
the anterior and posterior surfaces of the uterus.
(4) Fetal elements must not be present in the corpus uteri.
Obviously, these criteria can be satisfied only if the
whole uterus and cervix are available for pathologic
study (postmortem or hysterectomy specimens).
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Clinical Criteria
Painless vaginal bleeding is the most common presentation, with only one third of women presenting by
massive hemorrhage. In 1959, Paalman and McElin14
offered 5 clinical signs to establish the diagnosis
as follows:
(1) Uterine bleeding without cramping pain after
a period of amenorrhea.
(2) Softened and disproportionately enlarged cervix equal to or larger than the corporal portion
of the uterus (an hourglass-shaped uterus).
(3) Products of conception entirely confined within,
and firmly attached to, the endocervix.
(4) A snug internal os.
(5) A partially opened external os.
Sonographic Criteria
The combination of transvaginal and transabdominal ultrasonography using high-resolution transducers would establish a diagnosis in most of the
cases in the first trimester. This is essential because
only cases diagnosed before 12 weeks, that is, before
the trophoblast has infiltrated too deeply into the cervical wall, are amenable to conservative treatment.
In 1978, Raskin15 suggested 4 sonographic diagnostic criteria (Figs. 1 and 2) as follows:
(1) Enlargement of the cervix
(2) Uterine enlargement
(3) Diffuse amorphous intrauterine echoes
(4) Absence of intrauterine pregnancy
In 1996, Jurkovic et al16 proposed 2 additional diagnostic criteria to distinguish cervical ectopic pregnancy
from an aborting intrauterine pregnancy residing in the
cervix as follows:
(5) The “sliding sign” detected on transvaginal ultrasound examination, when the gestational

FIG. 2. Sagittal transabdominal view showing dilated cervical canal due
to the cervical pregnancy. Reprinted with permission from TheFetus.net.

sac of an abortus slides against the endocervial
canal after gentle pressure on the cervix with
the vaginal probe. This sign would not be seen
in an implanted cervical pregnancy.
(6) The demonstration of peritrophoblastic blood
flow to the conceptus by color flow Doppler
ultrasonography. The nonviable sac, transiently passing through the cervix, will not
have such blood flow and will show a positive sliding sign, and the closed internal os
will differentiate it from an isthmicocervical
pregnancy.
Three-dimensional transvaginal ultrasound may also
be useful in obese women or in cases with retroverted
uterus, allowing better analysis of the endometrial cavity on coronal planes.17
A sonographic impression of cervical pregnancy is
correct in 87.5% of cases. However, when the ultrasound is inconclusive, magnetic resonance imaging
may be helpful in unusual or complicated cases.18
Management

FIG. 1. Detailed yolk sac in the cervix with the embryo inside. Reprinted
with permission from TheFetus.net.

Whereas great advances have been made in the
diagnosis and treatment of most extrauterine pregnancies, cervical pregnancy remains a challenge. Early
detection is the key factor for conservative management. Negative results are less frequently published,
which disturbs the evaluation of the outcome results.
Cervical pregnancies before 12 weeks, without fetal
cardiac activity and with low serum hCG levels, seem
more amenable to conservative treatment.
General principles in conservative management
should include (1) minimizing the risk for hemorrhage,
(2) eliminating gestational cervical products, and (3)
preserving the uterus and/or fertility. Table 2 shows
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the different medical, surgical, and combined treatment modalities of cervical ectopic pregnancy.
Medical Treatment
Primary medical treatment of early cervical pregnancy carries better prognosis than surgery and could
prevent the need for hysterectomy in more than 91%
of cases.19,20 Current literature review showed that
the risk for major hemorrhage in the medical group
was 11% with a 3% hysterectomy rate, compared
with the surgical group, in which the hemorrhagic
risk was 35% with a 15% hysterectomy rate. However, women should be thoroughly counseled and advised about the procedure risks and the difficulty of
prediction of posttreatment complications.
The Role of Methotrexate
Methotrexate treatment of cervical pregnancy was
first performed by Farabow et al21 in 1983. Methotrexate is a chemotherapeutic agent that has the ability to inhibit growth of the trophoblast by inhibiting
TABLE 2
Different Treatment Modalities of Cervical Ectopic Pregnancy
Conservative
Medical
Methotrexate: local, systemic, intra-arterial, intra-amniotic,
or intra-cervical
KCl: local, intra-amniotic, or intracardiac
Local vasopressin injection
Local or systemic prostaglandin
Local hyperosmolar glucose 33% or hypertonic
sodium chloride
Systemic mifepristone
Intrauterine irrigation with 3.5% H2O2
Surgical
Local sac aspiration using plastic cannula
Suction evacuation
Curettage with or without dilation
Hysteroscopic endocervical resection evacuation with
or without coagulation
Cervical cerclage (McDonald, Shirodkar)
Local hemostatic sutures
Angiographic UAE: unilateral or bilateral
Vaginal cervicotomy (Matracaru operation)
Transvaginal ligation of the cervicovaginal branches
of the uterine arteries
Bilateral uterine or internal iliac arteries ligation
Tamponade
Foley catheter (size 26 with 30-mL balloon)
Sengstaken-Blakemore tube
Cervical/vaginal packing
Combined medical and surgical
Radical
Cervical amputation
TAH

DNA synthesis and cell division. However, it is contraindicated in active renal or hepatic disease or in
the presence of leukopenia or thrombocytopenia.
The dose regimens of systemic methotrexate varied
considerably. Single dose (50 mg/m2 intramuscularly
[IM]) with monitoring of serum hCG levels on days 4
and 7 was described. If the difference in serum hCG
levels is 15% or greater, the test is repeated weekly
until it becomes undetectable. If the difference is less
than 15%, methotrexate dose should be repeated, and
new day 1 is begun. Multiple-dose regimens can also
be used (1 mg/kg on days 1, 3, 5, 7, and 9 IM), with
or without 0.1 mg/kg of folinic acid rescue (leucovorin)
on alternate days. No more than 5 doses of methotrexate are to be given without a gap of 1 week. In 2009,
an alternative high-dose regimen of methotrexate was
suggested by Song et al22 in the form of a single course
of 100 mg/m2 plus a dose of 200 mg/m2 in 500 mL of
normal saline solution via intravenous injection with a
0.1 mg/kg of folinic acid rescue.
Methotrexate can also be used intracervically or intraamniotically in a dose of 50 mg/m2. However, there is a
strong possibility of active bleeding after local injection,
caused by rupture of the intra-amniotic membrane. Unfortunately, the present data are too limited and inconsistent to compare the efficacy of different regimens.
The resolution time of cervical pregnancy after
chemotherapy, as determined by serum hCG levels,
varied from 2 to 5 weeks and, by sonographic appearance of the cervix, varied from 2 to 12 weeks. A possible problem with methotrexate therapy is the
inability to predict the occurrence of massive bleeding, after trophoblast shedding, from the uninvoluted
and atonic cervix.
Current literature review showed that 49% of viable cervical pregnancies have required an additional
operative procedure to eradicate the aberrant trophoblastic tissue.
In general, the prognostic factors for an unsatisfactory primary methotrexate treatment of cervical
pregnancy include the presence of serum hCG levels
of 10,000 mIU/mL or greater, gestational age of
9 weeks or later, presence of fetal heartbeat, or fetal
crown-rump length of greater than 10 mm.
The Role of Potassium Chloride
Local injection of potassium chloride (KCl) (3–5 mL
of 2 mEq/mL) under transvaginal ultrasound guidance
is an alternative to methotrexate treatment. This method has been used as a primary therapy and in combination with systemic chemotherapy or after failed
systemic methotrexate treatment, with 90% success
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Surgical Treatment
This can be used either alone or in combination
with medical treatment.
Dilation and Curettage (Surgical Evacuation)

Use of prostaglandins in cervical pregnancies was
reported by few authors. Dall et al23 reported its use,
both systemically and intra-amniotically, in a 9-week
cervical pregnancy, but despite simultaneous curettage,
intractable hemorrhage necessitated an emergency
hysterectomy. Spitzer et al24 subsequently described
3 cases of first-trimester cervical pregnancy that were
successfully treated with curettage and local prostaglandin instillation (12.5–25 mg of sulprostone).

Dilation and curettage alone carries a 40% risk for
hysterectomy.16 Attempts to evacuate the uterus digitally or instrumentally will produce violent hemorrhage, necessitating hysterectomy in most cases. If
tamponade provides successful hemostasis primarily,
severe secondary hemorrhage necessitating hysterectomy may, nevertheless, occur up to 6 weeks later.
The outcome is significantly better when combined
with other medical or surgical methods to control blood
loss and to prevent residual gestational tissue from active regrowth with the establishment of collateral circulation after uterine artery embolization (UAE).

The Role of Hydrogen Peroxide

Angiographic Embolization

Hysteroscopic management of cervical pregnancy
with intrauterine irrigation with 3.5% hydrogen peroxide (H2O2) has been performed on 10 cases by
Kim et al25 and was found to be a safe and effective
alternative treatment. Hydrogen peroxide solution
releases a large amount of free oxygen via catalysis,
which is very abundant in embryos and the yolk sac
and induces cell death because of oxygen toxicity.

Securing the blood supply to cervical pregnancy by
angiographic UAE was first introduced in 1990 by
Lobel et al.28 Gelfoam particles (Upjohn) or polyvinyl
alcohol (Boston Scientific) provides temporary occlusion of the vessel for 2 to 6 weeks. Its advantages over
other treatment modalities include shorter hospital stay,
fewer laboratory follow-ups, fewer outpatient checkups,
and prevention of hemorrhage. However, women should
be appropriately counseled about the possible impairment of fertility, loss of ovarian reserve, and the occurrence of obstetric complications in future pregnancies.
The risk factors of recurrent vaginal bleeding after
UAE are fetal cardiac activity before therapy, persistent high hCG level, and recurrent flow signal around
the intracervical gestational sac. In 2004, Kung et al29
used an alternative combination of laparoscopically
assisted uterine artery ligation followed by hysteroscopic endocervical resection to successfully treat 6
cervical pregnancies. Uterine artery embolization between angiographic and (UAE).

The Role of Prostaglandins

The Role of Mifepristone
Mifepristone acts as a competitive antagonist to
progesterone at the receptor level. It indirectly induces
decidual breakdown, leading to trophoblast detachment and decreased syncytiotrophoblast production
of hCG, which, in turn, causes decreased production
of progesterone by the corpus luteum.26 The combination of mifepristine with methotrexate is claimed to
prevent the development of embryos and speed up embryonic death, which, in turn, would shorten the treatment time. The dose of mifepristone used was usually
25 to 75 mg twice daily for 3 to 5 days orally.

Cervical Cerclage
30

The Role of Ecbolics
Intracervical or systemic injections of syntocinon
and/or ergometrine have no role in the management
of cervical pregnancy because the uterine cervix
consists mainly of fibrous connective tissue with
only 10% smooth muscle. However, they may have
a role in cases of cervicoisthmic implantation because the isthmus area has 50% to 60% muscular
connective elements.27

Scott et al was the first to report the successful
application of Shirodkar cervical cerclage in cervical
pregnancy. In 2002, Mashiach et al31 described the
successful management of 4 cervical pregnancies using a Shirodkar suture, and in one of these cases, a
concurrent uterine pregnancy progressed to term.
Total Abdominal Hysterectomy
Total abdominal hysterectomy (TAH) is the treatment of choice for patients with cervical pregnancies
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De Greef et al32 (2005)
Doekhie et al33 (2005)
Yildizhan34 (2005)
Api et al35 (2006)
Grimbizis et al36 (2006)
Jeng et al37 (2006)

Ruano et al38 (2006)
Emmi et al39 (2007)
Ferrara et al40 (2007)

Jeng et al41 (2007)

Suzuki et al42 (2007)

Vela and Tulandi43 (2007)

Ben Hamouda et al44 (2008)
Cerveira et al45 (2008)

Cipullo et al46 (2008)

Giarenis et al47 (2008)
Sherer et al17 (2008)

Majumdar et al48 (2009)

Pandher and
Shehgal49 (2009)
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8

6
6

7

8
8
7
7

6

5.4–14

14
6
7

6
6.3
6
6
8
14

GA, wk

TABLE 3
Review of Medical Treatment Only Since January 2005

6716

NA

3098
5859

5300

4029
380
NA
NA

NA

5608–103,256

884
16,113
10,012

35,870
71,000
NA
19,000
1440
32,085

Serum hCG, mIU/mL

Procedure

Single-dose MTX

USS-guided intracardiac KCl injection

Vaginal packing+ multiple-dose MTX
Multiple-dose MTX

Single-dose MTX
Two-dose MTX
Two-dose MTX
Single-dose MTX + USS-guided
intra-amniotic MTX
Multiple-dose MTX

USS-guided sac aspiration +
instillation of hyperosmolar glucose

In 22 cases with positive fetal life,
additional intracardiac KCl was given

Multiple-dose MTX + mifepristone
USS-guided sac aspiration + local MTX
Single-dose MTX + local MTX
Multiple-dose MTX
Multiple-dose MTX + local MTX
USS-guided intra-amniotic MTX +
intracardiac KCl
Multiple-dose MTX
Multiple-dose MTX
Single-dose MTX + USS-guided
intra-amniotic MTX + KCl
USS-guided intra-amniotic MTX

Second course of multiple-dose MTX
1 wk later
IUP delivered (31/40) by C/D because
of absent EDF of UA (heterotopic
pregnancy)

Echoscope-guided intracardiac KCl
1 wk later

Two cases had additional IM
single-dose MTX because of
nondeclined serum hCG titer
Three cases had Foley catheter
tamponade and additional IM
single-dose MTX because of severe
vaginal bleeding
Twin intrauterine pregnancy delivered
(34/40) by C/D because of PROM
and massive vaginal bleeding
(heterotopic pregnancy)

Comments
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1

2

Taylor et al51 (2011)

Deka et al52 (2012)

Weibel et al53 (2012)

3285
13,400
5000
10,424
5100
19,000
47,100
5800
15,800
4940
22,234
5600
2700
24,076

5.6
5.3
5.3
5.5
5.1
6.1
5.6
6.2
6
6.2
8
6.3
5.6
6.4

5.6
7.4

12,306
9988

21,041
2776
29,682
NA

41,750

6.5

7
6
7
11

4800
24,100
1736
NA
9100
6300
15,614
6064
580
65,000

14.3
5.5
6.4
5.4
6.1
5.6
5.1
6.6
5
6.4

Multiple-dose MTX
Multiple-dose MTX

High-dose MTX regimen
High-dose MTX regimen
High-dose MTX regimen
High-dose MTX regimen
Multiple-dose MTX + USS-guided
sac aspiration + local MTX
Single-dose MTX
Single-dose MTX
Multiple-dose MTX
Local KCl + local MTX

High-dose MTX regimen
High-dose MTX regimen +
intra-amniotic KCl
High-dose MTX regimen +
intra-amniotic KCl
High-dose MTX regimen

High-dose MTX regimen

High-dose MTX regimen

Multiple-dose MTX

High-dose MTX regimen
High-dose MTX regimen
Multiple-dose MTX
Multiple-dose MTX
Single-dose MTX
Multiple-dose MTX
Multiple-dose MTX
Multiple-dose MTX
Single-dose MTX
High-dose MTX regimen +
multiple-dose MTX
High-dose MTX regimen +
multiple-dose MTX
High-dose MTX regimen
High-dose MTX regimen

IUP delivered (36/40) by C/D because
of impending eclampsia (heterotopic
pregnancy)

Had second course of high-dose
MTX regimen

Had second course of high-dose
MTX regimen

Had 5 repeated courses of high-dose
MTX regimen
Had 2 repeated courses of high-dose
MTX regimen
Had second course of high-dose
MTX regimen
Had second course of high-dose
MTX regimen

Failed, had TAH
Failed, had TAH
Failed, had TAH

C/D, cesarean delivery; EDF, end diastolic flow; GA, gestational age; IUP, intrauterine pregnancy; MTX, methotrexate; NA, not available; PROM, premature rupture of membranes;
UA, umbilical artery; USS, ultrasound.

1

24

Moon et al50 (2010)

Song et al22 (2009)
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TABLE 4
Review of Surgical Treatment Only Since January 2005
Study

N

GA, wk

Serum hCG, mIU/mL

Trambert et al54 (2005)
Ujvari et al55 (2006)

1
1

9
6

NA
NA

UAE
USS-guided sac aspiration

De La Vega et al56 (2007)

1

8

>50,000

Hu et al57 (2007)

1

9.2

NA

Martinelli et al58 (2007)

2

11
9

NA
NA

Intracervical infiltration of
carboprost + cervical
cerclage + suction
evacuation + Foley
catheter tamponade
Exploratory laparotomy +
abdominal resection of
the sac + Foley catheter
tamponade
UAE + curettage
UAE + curettage

7
16
14

NA
1100
NA

12
8

NA
17,000

10

432

10

13,200

Vela and Tulandi43 (2007)

7

Procedure

Curettage
TAH
Ligation of cervical
branches of uterine
vessels + curettage +
vaginal packing
Curettage
Curettage + cervical
suturing + Foley
catheter tamponade +
vaginal packing
Curettage + vaginal
packing
Curettage + cervical
suturing + Foley
catheter tamponade
UAE + USS-guided
curettage

Yang et al59 (2007)

1

8

27,529

Aytan et al60 (2008)

1

NA

8320

Surgical evacuation

Biswas et al61 (2008)

1

21

NA

Cipullo et al46 (2008)

1

5

Fruscalzo et al62 (2008)

1

16

Exploratory laparotomy +
bilateral IIA ligation +
abdominal hysterotomy
Ligation of cervical branches
of uterine vessels +
curettage + Foley catheter
tamponade
Curettage + cervical suturing

Hanstede et al63 (2008)
Nakao et al64 (2008)

1
2

18.5
6
7

1200

NA

NA
3951
25,700

Surgical TOP
UAE + curettage
UAE + curettage

Comments
Twin IUP delivered (29/40)
by C/D because of
placental abruption
(heterotopic pregnancy)
Foley catheter was removed
on day 2; and the
cerclage, on day 7

TAH due to severe
infection 2 wk later
Failed, had TAH

Failed, had TAH
Failed, had TAH

Had repeat UAE 2 d later
because of severe vaginal
bleeding. Had temporary
intraoperative balloon
occlusion of bilateral CIA +
hysteroscopic endocervical
resection of gestational sac +
Foley catheter tamponade
10 d later
Cervical partial hydatidiform
molar pregnancy
Failed, had TAH

Failed, had TAH

Spontaneous miscarriage
of IUP few hours later
(heterotopic pregnancy)
Failed, had TAH

(Continued on next page)
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TABLE 4. (Continued)
Study

N

Hoshino et al65 (2009)

1

GA, wk
9

NA

Surgical evacuation

Kim et al66 (2009)

1

8

NA

Pandher and
Shehgal49 (2009)

2

13

NA

USS-guided sac
aspiration +
Foley catheter
tamponade
Surgical evacuation

Shah et al67 (2009)

1

14
7

NA
NA

Surgical evacuation
USS-guided
sac aspiration

Song et al22 (2009)

20

7
6.2

NA
NA

Surgical evacuation
Surgical evacuation +
packing
Surgical evacuation
Surgical evacuation
TAH
Surgical evacuation
Surgical evacuation +
Foley catheter
tamponade
Surgical evacuation +
Foley catheter
tamponade
TAH
Surgical evacuation
Surgical evacuation
Surgical evacuation
TAH
Surgical evacuation
Surgical evacuation
Surgical evacuation
Surgical evacuation
Surgical evacuation
Surgical evacuation
Surgical evacuation
UAE + surgical
evacuation
Ligation of cervicovaginal
branches of uterine vessels
+ USS-guided curettage +
cervical cerclage + cervical
packing
Cervical cerclage +
USS-guided curettage

6.2
6.4
7.4
7.2
6.5

11.2

Serum hCG, mIU/mL

9000
11,100
1570
28,200
NA

NA

Yu et al68 (2009)

1

8
6.5
8
5.5
5.3
7.1
6.1
6.3
7.6
5.6
5.4
7
9

2970
5800
NA
39,400
7401
3870
19,900
1615
68,000
NA
12,714
44,601
NA

Bianchi et al69 (2011)

1

7

100,685

Faschingbauer et al70
(2011)

1

9

NA

Mohebbi et al71 (2011)

1

6.1

10,649

Procedure

Comments
IUP delivered (38/40) by C/D
because of previous
abdominal myomectomy
(heterotopic pregnancy)
IUP delivered (37/40) by C/D
because of breech
presentation (heterotopic
pregnancy)
Failed, both women had
laparotomy, bilateral uterine
artery ligation, hysterotomy,
and uterine packing
IUP delivered (37/40) by C/D,
after preoperative
placement of bilateral
hypogastric artery occlusion
balloons, because of
previous abdominal
myomectomy
(heterotopic pregnancy)
Failed, had TAH

Failed, had TAH

IUP delivered (39/40)
by V/D (heterotopic
pregnancy)

Surgical evacuation
(Continued on next page)

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

270

Obstetrical and Gynecological Survey

TABLE 4. (Continued)
Study
Wang et al72 (2011)

N

GA, wk

Serum hCG, mIU/mL

12

5.5
8.1
8.4
7.5
7.4
6.2
8.4
7.1
6.6
9.2
5.2

8395
NA
32,378
56,434
30,312
13,425
>10,000
252
8409
743
17,982

Procedure
UAE
UAE
UAE
UAE
UAE + curettage
UAE
UAE
UAE
UAE
UAE + curettage
UAE (heterotopic pregnancy)

Kim et al73 (2012)

1

7.1
5.2

9574
NA

UAE
USS-guided surgical
evacuation

Mayer et al74 (2012)

1

8

NA

USS- and
hysteroscopic-guided
sac aspiration

Scutiero et al75 (2013)

5

6

18,726

9

26,726

6

42,141

7

15,482

8

74,684

UAE + hysteroscopic
endocervical resection
UAE + hysteroscopic
endocervical resection
UAE + hysteroscopic
endocervical resection
UAE + hysteroscopic
endocervical resection
UAE + hysteroscopic
endocervical resection

Comments

Spontaneous miscarriage of
both pregnancies 3 d later
IUP delivered (40/40) by
C/D because of failure to
progress (heterotopic
pregnancy)
IUP delivered (37/40) by C/D
because of fetal
bradycardia (heterotopic
pregnancy)

C/D, cesarean delivery; CIA, common iliac artery; GA, gestational age; IIA, internal iliac artery; IUP, intrauterine pregnancy; NA, not available; TOP, termination of pregnancy; USS, ultrasound; V/D, vaginal delivery.

diagnosed during the second trimester, with unstable
vital signs and excessive vaginal bleeding, with associated uterine pathology, who are Jehovah’s witnesses,
and who have completed their families. However,
there will still be an increased risk for urinary tract injury because of the enlarged barrel-shaped cervix.
We systematically reviewed the English-language
literature on cervical pregnancy using the electronic database of PubMed and MEDLINE between
January 2005 and June 2013. The search titles were
subject words cervical, ectopic, and pregnancy. Our
review resulted in 69 relevant articles of 252 cases
(19 case series and 50 case reports) of cervical ectopic pregnancy in the studied period. Eighty-eight
cases (34.9%) had medical treatment (Table 3),
69 cases (27.5%) had surgical treatment (Table 4), and
95 cases (37.6%) had combined medical and surgical treatment (Table 5). In view of the lack of uniformity and consistency in the data and in the
management of such cases, we have not made any
calculations as to statistical significance. This study

involved published data and thus did not require
ethics approval.
Heterotopic Pregnancy
A cervical heterotopic pregnancy provides a very
unique position for which high maternal risks are implied. Termination of cervical pregnancy should be
done using minimally invasive conservative procedure without disturbing the intrauterine gestational
sac. Eleven cases of heterotopic pregnancy with subsequent live births were reported in the current study.
Four women delivered at term, and 7 women had preterm delivery because of maternal or fetal complications.
All the women, except 1, underwent cesarean delivery.
Reproductive Performance After
Cervical Pregnancy
The impact of cervical pregnancy on future fertility
is largely unknown because of the rarity of the condition and the infrequency with which women were
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9223
4712

7
6

2880
NA
31,930
61,596

8
12
7
7

Mancuso et al81 (2007) 2

Martinelli et al58 (2007) 1
Nadisauskiene
1
et al82 (2007)
Nitke et al83 (2007)
1

NA

8.1

1

Starita et al80 (2006)
NA

9

1

Matteo et al79 (2006)
NA

36,800

10

Grimbizis et al36 (2006) 4

7

18,545

13

1

Vilos et al78 (2005)

Trambert et al54 (2005) 7

NA
NA
NA
97,000

4100–10,500

Serum hCG, mIU/mL

6
5
8
10.5

5–8

GA, wk

6500
7600
7900
7250
10,355
11,220
31,105
7455
7210
NA
NA
NA
NA

9

6

N

6
7.1
6.5
6.2
7.3
6.6
7.5
6.5
6.3
7
8
5
6.5

Hassiakos et al
(2005)
Mesogitis et al77
(2005)

Study

TABLE 5
Review of Combined Medical and Surgical Treatment Since January 2005
Procedure

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
Intra-arterial MTX +UAE

Multiple-dose MTX + UAE + curettage
Multiple-dose MTX

UAE + local MTX
UAE + single-dose MTX
UAE + single-dose MTX
Single-dose MTX + UAE + hysteroscopic
resection + suction evacuation
Multiple-dose MTX + local MTX +
curettage + tamponade
Multiple-dose MTX + local MTX +
curettage + tamponade
Multiple-dose MTX + local MTX +
curettage + tamponade
Multiple-dose MTX + local MTX +
curettage + tamponade
Single-dose MTX + hysteroscopic
endocervical resection
MTX + ligation of cervical branches of uterine
vessels + hysterosuction + Foley catheter
tamponade
Multiple-dose MTX + ligation of cervical branches
of uterine vessels + curettage

USS-guided sac aspiration + local MTX + curettage
USS-guided sac aspiration + local MTX + curettage
USS-guided sac aspiration + local MTX + curettage
USS-guided sac aspiration + local MTX + curettage
USS-guided sac aspiration + local MTX + curettage
USS-guided sac aspiration + local MTX + curettage
USS-guided sac aspiration + local MTX + curettage
USS-guided sac aspiration + local MTX + curettage
USS-guided sac aspiration + local MTX + curettage
UAE + single-dose MTX + D&C
UAE + single-dose MTX
UAE + local MTX + D&C
UAE + single-dose MTX

USS-guided local MTX + D&C

Comments

(Continued on next page)

Had UAE + curettage + Foley catheter
tamponade 4 d later
TOP of heterotopic pregnancy

Same management for both women

Failed, had TAH

Had curettage twice

Had second course of single-dose MTX

Had repeat UAE and second course of
single-dose MTX

Had second course of single-dose MTX

Same treatment for all women

Dilemmas of Cervical Ectopic Pregnancy • CME Review Article
271

1
1

1

3

2

3

1

1

10

1

Tinelli et al87 (2007)

Vela and
Tulandi43 (2007)

Xu et al88 (2007)

Cipullo et al46 (2008)

Corticelli et al89 (2008)

Davis et al90 (2008)

Kim et al25 (2008)

Lin et al91 (2008)

1

Prorocic et al84
(2007)

Sabadell et al85 (2007)
Sanu et al86 (2007)

N

Study

TABLE 5. (Continued)

8000
6700
12,396

8.2
7.1
5.5

4039

12,447
16,546
19,870
25,139
5699
12,391
47,629
1561
11,321
14,988

4

5
6
5.6
6.2
5
5
5.6
4
6
7

4774

6107
NA
45,830
25,600
8400

9.1
6.6
8.1
7.6
7.3

NA

22,324

65,900

44,152
NA

74,572

Serum hCG, mIU/mL

6.5

7

NA
15

6

GA, wk

Procedure

Single-dose MTX

Ligation of cervical branches of uterine vessels +
local vasopressin + curettage
Intrauterine 3.5% H2O2 irrigation + hysteroscopic
resection evacuation with or without
electrocoagulation

UAE + multiple-dose MTX
UAE + multiple-dose MTX
Multiple-dose MTX

Single-dose MTX + local KCl + curettage + ligation
of cervical branches of uterine vessels
Single-dose MTX + UAE
Single-dose MTX + UAE
Multiple-dose MTX + UAE + mifepristone
Single-dose MTX + mifepristone
UAE + multiple-dose MTX

Ligation of cervical branches of uterine vessels +
USS-guided sac aspiration + instillation of
hypertonic sodium chloride
Single-dose MTX
Mifepristone + systemic and local MTX + USS- and
laparoscopic-guided surgical evacuation +
Sengstaken-Blakemore tube tamponade +
MacDonald cervical cerclage
Single-dose MTX

Comments

Had ligation of cervical branches of
uterine vessels + intracervical
vasopressin + hysteroscopic
resection and coagulation 2 wk later

Same management for all women

Had curettage and Foley catheter tamponade
2 d later

TOP of heterotopic pregnancy
Had repeat UAE + curettage 19 d later
Had UAE + curettage 16 d later
Had second course of multiple-dose
MTX 2 wk later

Had ligation of cervical branches of uterine
vessels + USS-guided curettage + cervical
packing 3 d later
Failed, had TAH

Had UAE 6 d later

Twin IUP of unknown outcome
(heterotopic pregnancy)
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1
4

11

29,682
45,830
25,600
1392
1536
NA

NA

6943

1206-37,710

Single-dose MTX + UAE + surgical evacuation
Single-dose MTX + UAE
Single-dose MTX + UAE
Single-dose MTX + mifepristone + UAE
Single-dose MTX + UAE
USS-guided intra-amniotic KCl + USS-guided sac
aspiration + cervical cerclage + Foley catheter
tamponade

Curettage + Foley catheter tamponade + UAE +
single-dose MTX
Intra-arterial MTX + UAE

High-dose MTX regimen + uterine artery
ligation + D&C
USS-guided intra-amniotic KCl + UAE + curettage
Foley catheter tamponade + cervical cerclage at
level of external os + ligation of descending
cervical branches of uterine vessels +
multiple-dose MTX
Intra-arterial methotrexate infusion + UAE

Multiple-dose MTX + D&C
High-dose MTX regimen + uterine artery
ligation + D&C
High-dose MTX regimen + uterine artery ligation

Single-dose MTX + D&C
High-dose MTX regimen + D&C

Foley catheter and cerclage were removed 2 d
later, IUP delivered (38/40) by C/D because
of previous 2 C/Ds (heterotopic pregnancy)

Had UAE twice

TOP of heterotopic pregnancy

Five cases had additional curettage
(with persistent serum hCG
> 10,000 mIU/mL after treatment)

Had second course of high-dose
MTX regimen
Had 3 repeat courses of high-dose
MTX regimen
Cervical twin pregnancy
Had TOP (heterotopic pregnancy) 3 d later

Had second course of high-dose
MTX regimen

C/D, cesarean delivery; D&C, dilation and curettage; GA, gestational age; IUP, intrauterine pregnancy; MTX, methotrexate; NA, not available; TOP, termination of pregnancy; USS,
ultrasound.

1

7
8.1
7.6
8.4
10
7

1

Sanchez-Ferrer
et al96 (2011)
Taylor et al51 (2011)
Wang et al72 (2011)

Uysal and Uysal97
(2013)

6.5

1

Gowri et al95 (2011)

4–12

20

Xiaolin et al94 (2010)

NA
217,000

196,000

9
11
6

4310

36,300
14,300

7
6
5

3480
11,400

6.1
6

1
1

6

Farhat et al92 (2010)
Hafner et al93 (2010)

Song et al22 (2009)
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observed after treatment. It is also unclear whether
there is an increased risk for recurrence. Women,
therefore, should be counseled about the risk for future
ectopic pregnancies, second-trimester pregnancy losses,
and the potential need for subsequent prophylactic
cervical cerclage.
In a review of 120 published cases of cervical pregnancy, Ushakov et al3 found 37 pregnancies identified
after conservative management of cervical pregnancy,
34 intrauterine pregnancies, 2 tubal pregnancies, and
1 repeat cervical pregnancy. Current literature review
found 38 pregnancies identified after conservative
management of cervical pregnancy; all of them were
intrauterine pregnancies; 6 women had first-trimester
spontaneous miscarriage, with subsequent full-term
pregnancy in 3 of them; 1 woman had surgical termination of pregnancy; 1 woman had preterm labor; 1
woman had intrauterine fetal death at 26 weeks; another one had 8 weeks of intrauterine pregnancy with
unknown outcome; and 28 had successful pregnancy
outcome at full term.
CONCLUSIONS
Cervical ectopic pregnancy remains a major challenge in the field of early pregnancy. In this study,
we have summarized the various methods of diagnosis and evaluated the efficacy of its various treatment
modalities. A high index of suspicion, combined with
meticulous review of clinical and radiological findings, is essential to make an accurate diagnosis of cervical pregnancy. The success of conservative treatment
depends mainly on early diagnosis. Such cases would
be best managed at specialist tertiary referral centers
and preferably, where available, Early Pregnancy Assessment Units, whether medical, surgical, or combined
treatment modalities were attempted. An organized system of data collection such as registry of cervical pregnancies on Web sites of specialty institutes would
probably be the best way to collect the accurate statistics for the condition and assess the effectiveness of
various treatment modalities.
REFERENCES
1. Rock JA, Damario MA. Ectopic pregnancy. In: Rock JA, Jones
HW III, eds. Te-Linde's Operative Gynaecology. 9th ed. Philadelphia,
PA: Lippincott Williams & Wilkins; 2003:507–536.
2. Hung TH, Jeng CJ, Yang YC, et al. Treatment of cervical pregnancy with methotrexate. Int J Gynecol Obstet. 1996;53: 243–247.
3. Ushakov FB, Elchalal U, Aceman PJ, et al. Cervical pregnancy:
past and future. Obstet Gynecol Surv. 1997;52:45–59.
4. Wolcott HD, Kaunitz AM, Nuss RC, et al. Successful pregnancy
after previous conservative treatment of an advanced cervical
pregnancy. Obstet Gynecol. 1998;71:1023–1025.

5. Shinagawa S, Nagayama M. Cervical pregnancy as a possible sequel of induced abortion. Am J Obstet Gynecol. 1969;105: 282–284.
6. Rothe DJ, Birnbaum SJ. Cervical pregnancy. Obstet Gynecol.
1973;42:675–680.
7. Dicker D, Feldberg D, Samuel N, et al. Etiology of cervical pregnancy. J Reprod Med. 1985;30:25–27.
8. Thomsen M, Johansen F. Two cases of cervical pregnancy.
Acta Obstet Gynecol Scand. 1961;40:99–113.
9. Ginsburg ES, Frates MC, Rein MS, et al. Early diagnosis and
treatment of cervical pregnancy in an in vitro fertilization program. Fertil Steril. 1994;61:966–969.
10. Weyerman PC, Verhoeven ATM, Alberda AT. Cervical pregnancy after in vitro fertilization and embryo transfer. Obstet
Gynecol. 1989;161:1145–1146.
11. Rabban WJ, Abbott WE, Smale LE. Cervical pregnancy. Report
of two cases. Obstet Gynecol. 1962;19;365–371.
12. Schneider P, Dreizin DH. Cervical pregnancy. Am J Surg.
1957;93:27–40.
13. Rubin IC. Cervical pregnancy. Surg Gynecol Obstet. 1911;13:625.
14. Paalman RJ, McElin TW. Cervical pregnancy. Review of the literature and presentation of cases. Am J Obstet Gynecol.
1959;77:1261.
15. Raskin MM. Diagnosis of cervical pregnancy by ultrasound: a
case report. Am J Obstet Gynecol. 1978;130:234–235.
16. Jurkovic D, Hacket E, Campbell S. Diagnosis and treatment of
early cervical pregnancy. A review and a report of two cases treated
conservatively. Ultrasound Obstet Gynecol. 1996;8:373–380.
17. Sherer DM, Gorelick C, Dalloul M, et al. Three-dimensional
sonographic findings of a cervical pregnancy. J Ultrasound
Med. 2008;27:155–158.
18. Bader-Armstrong B, Shah Y, Rubens D. Use of ultrasound and
magnetic resonance imaging in the diagnosis of cervical pregnancy. J Clin Ultrasound. 1989;17:283–286.
19. Kung FT, Chang SY. Efficacy of methotrexate treatment in viable and nonviable cervical pregnancies. Am J Obstet Gynecol.
1999;181:1438–1444.
20. Kim TJ, Seong SJ, Lee KJ, et al. Clinical outcomes of patients
treated for cervical pregnancy with or without methotrexate.
J Korean Med Sci. 2004;19:848–852.
21. Farabow W, Fulton J, Fletcher V Jr, et al. Cervical pregnancy
treated with methotrexate. N C Med J. 1983;44:91–93.
22. Song MJ, Moon MH, Kim JA, et al. Serial transvaginal sonographic findings of cervical ectopic pregnancy treated with
high-dose methotrexate. J Ultrasound Med. 2009;28:55–61.
23. Dall P, Pfisterer J, Du Bois A, et al. Therapeutic strategies in
cervical pregnancy. Eur J Obstet Gynecol Reprod Biol. 1994;
56:195–200.
24. Spitzer D, Steiner H, Graf A, et al. Conservative treatment of
cervical pregnancy by curettage and local prostaglandin injection. Hum Reprod. 1997;12;860–866.
25. Kim JS, Nam KH, Kim TH, et al. Hysteroscopic management
of cervical pregnancy with intrauterine irrigation with H2O2.
J Minim Invasive Gynecol. 2008;15:627–630.
26. Shrestha E, Yang Y, Li X, et al. Successful conservative management with methotrexate and mifepristone of cervical pregnancy. J Biomed Res. 2011;25:71–73.
27. Ferenczy A, Winkler B. In: Blaustein S, ed. Pathology of the
Female Genital Tract. New York, NY: Springer-Verlag New York
Inc; 1987:142.
28. Lobel SM, Meyerovitz MF, Benson CC, et al. Preoperative angiographic uterine artery embolization in the management of
cervical pregnancy. Obstet Gynecol. 1990;76:938–941.
29. Kung FT, Lin H, Hsu TY, et al. Differential diagnosis of
suspected cervical pregnancy and conservative treatment
with the combination of laparoscopy-assisted uterine artery
ligation and hysteroscopic endocervical resection. Fertil Steril.
2004;81;1642–1649.
30. Scott JW, Diggory PL, Edelman PJ. Management of cervical
pregnancy with circumsuture and intracervical obturator. Br
Med J. 1978;1:825–826.

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

Dilemmas of Cervical Ectopic Pregnancy • CME Review Article
31. Mashiach S, Admon D, Oelsner G, et al. Cervical Shirodkar
cerclage may be the treatment modality of choice for cervical
pregnancy. Hum Reprod. 2002;17:493–496.
32. De Greef I, Berteloot P, Timmerman D, et al. Viable cervical
pregnancy with levonorgestrel containing intrauterine device,
treated successfully with methotrexate and mifepristone. Eur
J Obstet Gynecol Reprod Biol. 2005;120:233–235.
33. Doekhie BM, Schats R, Hompes PG. Cervical pregnancy
treated with local methotrexate. Eur J Obstet Gynecol Reprod
Biol 2005;122:128–130.
34. Yildizhan B. Diagnosis and treatment of early cervical pregnancy: a case report and literature review. Clin Exp Obstet
Gynaecol 2005;32:254–256.
35. Api O, Unal O, Api M, et al. Ultrasonographic appearance of
cervical pregnancy following successful treatment with methotrexate. Ultrasound Obstet Gynecol. 2006;28:845–847.
36. Grimbizis G, Chatzigeorgiou K, Tsalikis T, et al. Evacuation of
the cervix after methotrexate administration in the treatment
of cervical pregnancy: five cases. Reprod Biomed Online.
2006;2:487–492.
37. Jeng CJ, Lou CN, Tzeng CR, et al. Successful conservative
treatment of a 14-week gestational age cervical pregnancy by
primary local injection of single-dose intra-amniotic methotrexate and intracardiac potassium chloride feticide. Acta Obstet
Gynecol Scand. 2006;85:368–370.
38. Ruano R, Reya F, Picone O, et al. Three-dimensional ultrasonographic diagnosis of a cervical pregnancy. Clinics (Sao Paulo).
2006;61:355–358.
39. Emmi AM, Devoe LD, Chudgar DB, et al. Successful management of cervical pregnancy with medical intervention only: a
case report. J Reprod Med. 2007;52:950–952.
40. Ferrara L, Belogolovkin V, Gandhi M, et al. Successful management of a consecutive cervical pregnancy by sonographically
guided transvaginal local injection: case report and review of
the literature. J Ultrasound Med. 2007;26:959–965.
41. Jeng CJ, Ko ML, Shen J. Transvaginal ultrasound-guided
treatment of cervical pregnancy. Obstet Gynecol. 2007;109:
1076–1082.
42. Suzuki M, Itakura A, Fukui R, et al. Successful treatment of
a heterotopic cervical pregnancy and twin gestation by sonographically guided instillation of hyperosmolar glucose. Acta
Obstet Gynecol Scand. 2007;86:381–383.
43. Vela G, Tulandi T. Cervical pregnancy: the importance of
early diagnosis and treatment. J Minim Invasive Gynecol
2007;14:481–484.
44. Ben Hamouda S, Ouerdiane N, Daaloul W, et al. Conservative
management of cervical pregnancy. A case report. Tunis
Med. 2008;86:827–829.
45. Cerveira I, Costa C, Santos F, et al. Cervical ectopic pregnancy
successfully treated with local methotrexate injection. Fertil
Steril. 2008;90: 2005.e7–e10.
46. Cipullo L, Cassese S, Fasolino L, et al. Cervical pregnancy: a
case series and a review of current clinical practice. Eur J
Contracept Reprod Health Care. 2008;13:313–319.
47. Giarenis I, Shenoy J, Morris E. Cervical ectopic pregnancy after
endometrial ablation: a case report. Arch Gynecol Obstet.
2008;77:567–569.
48. Majumdar A, Gupta SM, Chawla D. Successful management of
post-in-vitro fertilization cervical heterotopic pregnancy. J Hum
Reprod Sci. 2009;2:45–46.
49. Pandher DK, Shehgal A. Diagnosis and management of cervical ectopic pregnancy, report of three cases. Nepal Med Coll
J. 2009;11:64–65.
50. Moon HS, Hyun JH, Kim KS, et al. Use of Tuohy needle for
intraamniotic methotrexate injection through the cervical canal
in a cervical pregnancy after failure of systemic methotrexate
treatment. Am J Obstet Gynecol. 2010;202:e4–e6.
51. Taylor JE, Yalcinkaya TM, Akar ME. Successful conservative
management of cervical ectopic pregnancy: a case series.
Arch Gynecol Obstet. 2011;283:1215–1217.

275

52. Deka D, Bahadur A, Singh A, et al. Successful management of
heterotopic pregnancy after fetal reduction using potassium
chloride and methotrexate. J Hum Reprod Sci. 2012;5:57–60.
53. Weibel HS, Alserri A, Reinhold C, et al. Multidose mthotrexate
treatment of cervical pregnancy. J Obstet Gynaecol Can.
2012;34:359–362.
54. Trambert JJ, Einstein MH, Banks E, et al. Uterine artery embolization in the management of vaginal bleeding from cervical
pregnancy: a case series. J Reprod Med. 2005;50:844–850.
55. Ujvari E, Krizsa F, Sebestyen A, et al. Successful management
of intrauterine twin and concomitant cervical pregnancy: a case
report. Fetal Diagn Ther. 2006;21:181–184.
56. De La Vega GA, Avery C, Nemiroff R, et al. Treatment of early
cervical pregnancy with cerclage, carboprost, curettage, and
balloon tamponade. Obstet Gynecol. 2007;109:505–507.
57. Hu WM, Yang MJ, Chao KC, et al. Successful resection of a
cervical pregnancy with original diagnosis of bladder wall invasion and rupture potential. Taiwan J Obstet Gynecol. 2007;
46:272–275.
58. Martinelli P, Maruotti GM, Oppedisano R, et al. Is uterine artery
embolization for cervical ectopic pregnancy always safe?
J Minim Invasive Gynecol. 2007;14:758–763.
59. Yang JH, Shih JC, Liu KL, et al. Combined treatment with temporary intraoperative balloon occlusion of common iliac arteries and
hysteroscopic endocervical resection with postoperative cervical
balloon for intractable cervical pregnancy in an infertile woman.
Fertil Steril. 2007;88:1438.e11–1438.e13.
60. Aytan H, Caliskan AC, Demirturk F, et al. Cervical partial hydatidiform molar pregnancy. Gynecol Obstet Invest. 2008;66:142–144.
61. Biswas A, Bhadra AK, Ganguly RP, et al. Unusual cases of cervical pregnancy and secondary abdominal pregnancy. J Indian
Med Assoc. 2008;106:50–52.
62. Fruscalzo A, Mai M, Lobbeke K, et al. A combined intrauterine
and cervical pregnancy diagnosed in the 13th gestational
week: which type of management is more feasible and successful? Fertil Steril. 2008;89:456.e13–456.e16.
63. Hanstede MM, van’t Hof DB, van Groningen K, et al. Severe
complication after termination of a second trimester cervical
pregnancy. Fertil Steril. 2008;90:2009.e5–2009.e7.
64. Nakao Y, Yokoyama M, Iwasaka T. Uterine artery embolization
followed by dilation and curettage for cervical pregnancy.
Obstet Gynecol. 2008;111:505–507.
65. Hoshino T, Kita M, Imai Y, et al. Successful pregnancy outcome in a case of heterotopic intrauterine and cervical pregnancy and a literature review. J Obstet Gynaecol Res. 2009;35:
1115–1120.
66. Kim MG, Shim JY, Won HS, et al. Conservative management of
spontaneous heterotopic cervical pregnancy using an aspiration cannula and pediatric Foley catheter. Ultrasound Obstet
Gynecol 2009;33:733–734.
67. Shah AA, Grotegut CA, Likes CE III, et al. Heterotopic cervical
pregnancy treated with transvaginal ultrasound-guided aspiration resulting in cervical site varices within the myometrium.
Fertil Steril. 2009;91:934.e19–934.e22.
68. Yu B, Douglas NC, Guarnaccia MM, et al. Uterine artery embolization as an adjunctive measure to decrease blood loss prior
to evacuating a cervical pregnancy. Arch Gynecol Obstet.
2009;279:721–724.
69. Bianchi P, Salvatori MM, Torcia F, et al. Cervical pregnancy.
Fertil Steril. 2011;95:2123.e3–2123.e4.
70. Faschingbauer F, Mueller A, Viogt F, et al. Treatment of heterotopic
cervical pregnancies. Fertil Steril. 2011;95:1787.e9–1787.e13.
71. Mohebbi MR, Rosenkrans KA, Luebbert EE, et al. Ectopic
pregnancy in the cervix: a case report. Case Rep Med. 2011.
Article ID 858241.
72. Wang Y, Xu B, Dai S, et al. An efficient conservative treatment
modality for cervical pregnancy: angiographic uterine artery
embolization followed by immediate curettage. Am J Obstet
Gynecol. 2011;204:31.e1–31.e7.

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

276

Obstetrical and Gynecological Survey

73. Kim JW, Park HM, Lee WS, et al. What is the best treatment of
heterotopic cervical pregnancies for a successful pregnancy
outcome? Clin Exp Reprod Med. 2012;39:187–192.
74. Mayer RB, Yaman C, Ebner T, et al. Ectopic pregnancies with
unusual location and an angular pregnancy: report of eight
cases. Wien Klin Wochenschr. 2012;124:193–197.
75. Scutiero G, Nappi L, Matteo M, et al. Cervical pregnancy
treated by uterine artery embolization combined with office
hysteroscopy. Eur J Obstet Gynecol Reprod Biol. 2013;166:
104–106.
76. Hassiakos D, Bakas P, Creatsas G. Cervical pregnancy treated
with transvaginal ultrasound-guided intra-amniotic instillation
of methotrexate. Arch Gynecol Obstet. 2005;271:69–72.
77. Mesogitis S, Pilalis A, Daskalakis G, et al. Management of early
viable cervical pregnancy. BJOG. 2005;112:409–411.
78. Vilos G, Abu-Rafea B, Kozak R. Safe resectoscopic evacuation
of a 10-week viable cervical pregnancy after transfemoral bilateral uterine artery embolization. Fertil Steril. 2005;84:509.
79. Matteo M, Nappi L, Rosenberg P, et al. Combined medicalhysteroscopic conservative treatment of a viable cervical pregnancy: a case report. J Minim Invasive Gynecol. 2006;13:345–347.
80. Starita A, Di Miscia A, Labi FL, et al. Cervical pregnancy: a case
report. Clin Exp Obstet Gynecol. 2006;33:63–64.
81. Mancuso A, Carlo Stella N, Dugo C, et al. A simple surgical
approach in the treatment of cervical pregnancy. J Obstet
Gynaecol. 2007;27:191–192.
82. Nadisauskiene R, Vaicekavicius E, Taraseviciene V, et al. Conservative treatment of cervical pregnancy with selective unilateral uterine artery embolization. Medicina (Kaunas). 2007;43:
883–886.
83. Nitke S, Horowitz E, Farhi J, et al. Combined intrauterine and
twin cervical pregnancy managed by a new conservative modality. Fertil Steril. 2007:88:706.e1–706.e3.
84. Prorocic M, Vasiljevic M. Treatment of heterotopic cervical
pregnancy after in vitro fertilization-embryo transfer by using
transvaginal ultrasound-guided aspiration and instillation of hypertonic solution of sodium chloride. Fertil Steril. 2007;88: 969.
e3–969.e5.
85. Sabadell J, Sanchez-Iglesias JL, Ferrer R, et al. Cervical pregnancy complicated with group B streptococcal meningitis. J
Matern Fetal Neonatal Med. 2007;20:423–425.

86. Sanu O, Parisaei M, Dorman E, et al. Advanced cervical pregnancy: diagnostic and management challenges. Eur J Obstet
Gynecol Reprod Biol 2007;134:129–130.
87. Tinelli A, Malvasi A, Vergara D, et al. Emergency surgical procedure
for failed methotrexate treatment of cervical pregnancy: a case
report. Eur J Contracept Reprod Health Care. 2007;12: 391–395.
88. Xu B, Wang YK, Zhang YH, et al. Angiographic uterine artery
embolization followed by immediate curettage: an efficient
treatment for controlling heavy bleeding and avoiding recurrent
bleeding in cervical pregnancy. J Obstet Gynaecol Res. 2007;
33:190–194.
89. Corticelli A, Grimaldi M, Caporale E. Conservative management of cervical ectopic pregnancy: case report and review of
literature. Clin Exp Obstet Gynecol. 2008;35:297–298.
90. Davis LB, Lathi RB, Milki AA, et al. Transvaginal ligation of the
cervical branches of the uterine artery and injection of vasopressin in a cervical pregnancy as an initial step to controlling
hemorrhage: a case report. J Reprod Med. 2008;53:365–368.
91. Lin CY, Chang CY, Chang HM, et al. Cervical pregnancy
treated with systemic methotrexate administration and resectoscopy. Taiwan J Obstet Gynecol. 2008;47:443–447.
92. Farhat LB, Ben Salah Y, Askri A, et al. Conservative treatment
of a cervical twin pregnancy with uterine artery embolization.
Diagn Interv Radiol 2010;16:248–250.
93. Hafner T, Ivkosic IE, Serman A, et al. Modification of conservative treatment of heterotopic cervical pregnancy by Foley catheter balloon fixation with cerclage sutures at the level of the
external cervical os: a case report. J Med Case Rep. 2010;4:212.
94. Xiaolin Z, Ling L, Chengxin Y, et al. Transcatheter intraarterial
methotrexate infusion combined with selective uterine artery
embolization as a treatment option for cervical pregnancy. J
Vasc Interv Radiol 2010;21:836–841.
95. Gowri V, Al Dughaishi T, Arumugam S, et al. Misdiagnosed cervical
pregnancy following a pregnancy with cotyledonoid leiomyoma.
Eur J Obstet Gynecol Reprod Biol 2011;159:241–242.
96. Sanchez-Ferrer ML, Machado-Linde F, Pertegal-Ruiz M, et al.
Fertility preservation in heterotopic cervical pregnancy: what
is the best procedure? Fetal Diagn Ther. 2011;30:229–233.
97. Uysal F, Uysal A. Spontaneous heterotopic cervical pregnancy
and successful pregnancy outcome. J Ultrasound Med. 2013;
32:375–376.

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

